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Challenges and Practical Solutions to 
Managing Municipal Stormwater Systems 
Stories from the end of the pipe
Project Partners
• City of Dover, NH Staff
• UNH Stormwater Center
• NH Department of 
Environmental Services







• 12 bioretention systems, 
• a tree filter, 
• a subsurface gravel wetland, 
• one acre of new wetland, 
• daylighted and restored 1,100 linear feet of stream at 
the headwaters and restored 500 linear feet of stream 
at the confluence including two new geomorphically-
designed stream crossings
• 3 grass-lined swales
• 2 subsurface gravel filters
• an infiltration trench system 
• 3 innovative filtering catch basin designs
Funding and Results
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Funding: 3 watershed assistance grants (sec 319) and 1 aquatic 
resource mitigation grant, all with min 40% match from the city.
Berry Brook Project: Getting to 10%
Cost $1,322,000
Grant Funds $793,000
Match (min estimate) 529,000
BMPs 26
DCIA Reduced 37 acres
TSS Reductions (lb./yr.) 57,223
TP Reductions (lb./yr.) 201
TN Reductions (lb./yr.) 1,127
Typical Project Approach
Develop a watershed management plan (a-i)
Optimize placement of BMPs for maximum gain
Implement
Model 




And then you implement –
Inside a historic 40,000 sf slow sand filter
10







Insert pic of TBF, BACB and at grade inlet
And more implementation…
Innovation Decision Process
Ability to reinvent to 









Maintenance Must be Included in the 
Design Process
Not by the designers, but by the people who are 
expected to do it and pay for it
Decadal Reflections:
Cart Before the Horse
The expression cart before 
the horse is an idiom or 
proverb used to suggest 
something is done 
contrary to a conventional 
or culturally expected 









Add it to the toolbox!






There is not a lot of 
room for “turf” 
battles!
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Cart Before the Horse?
Are we focusing too much 
on modeling?




Not one single installation was installed as originally 
planned
The entire project required flexibility in relation to all 
BMPs installed
Overall goals of the project (disconnection of EIC) was 
considered paramount objective over actual 
implementation sites.
Are we at the Finish Line or the 
Starting Line?
If necessity is the mother of 
invention?...
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Need for Innovation  
• “Boulanginator” 
(subsurface gravel filter)  
mimics performance of 
PA with regular 
pavement.
• The hydraulic inlet and 
outlets are controlled 
through perforated pipes 
and underdrains. 
• treat runoff from 1.96 









1.42 in 1.43 in
Need for Innovation
• In HSG A installed an 
infiltration trench 
between two conv CBs 
• A simple but effective 
adaptation instead of 
solid pipe.
• Treats runoff from 




BMP Capacity: Depth of Runoff 
Treated from Impervious Area 
(inches)
0.1
Runoff Volume Reduction 34%
Cumulative Phosphorus Load 
Reduction
33%
Cumulative Nitrogen Load 
Reduction
64%
Cumulative TSS Load Reduction 50%
Cumulative Zinc Phosphorus 
Load Reduction
81%
Infiltration Trench (2.41 in/hr) 
BMP Performance Table
SGWS Costs
Marginal Extra Materials Marginal Cost Difference




Drainage Area (ft²) 39,640
% Impervious Cover 100%
Impervious Area (ft²) 39,640
Conv WQV (ft³) (@ P = 1.0in) 3,303
System Area (ft2) 10
Reservior Storage (ft3) 400
System Storage (ft3) 320











Depth of Runoff Treated 








Hillcrest IT 39,640 0.91 Infiltration Trench B 0.10 97 0.35 8.8
Site Characteristics and System Treatment Capacity Annual Removals (lbs/yr)
Sectional Media Box Filter Design – version 3
Need for Innovation
August 2017
• Filtering Catch Basin Designed to 
replace conv DSCB where 
applicable
• This system was the third 
iteration 
• The City has purchased four 
additional filtering catch basins 
and will install them in other 
areas throughout the city.  
• The system is designed to treat 
0.5 acres (0.25 acres/section) of 

















Desktop designs invariably change when in-depth site specific 
investigations begin.
Better to quickly and coarsely develop a handful of candidate 
sites
Conduct inexpensive site queries of local areas of concern to 
further develop a practical  mitigation approach.
Implement where and however much feasible
municipal implementation efforts adapt or innovate “text book” 
research-based designs with what is practical for a public 
works department working in an urban setting leading to 
lower costs and more effective systems. 
New Project Approach
Large Project approach vs. every day counts approach
For the largest seacoast community there is:
• Over 2800 catch basins
• 65 linear miles of pipes
• 200 outfall locations
When all this infrastructure was originally designed 
the approach was very different.
Correction is not going to happen overnight!
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End?  More Cart Before the Horse?
Stormwater Modeling
Do we know what we are 
doing?
Yes, climate change gives us pause to think, 





























































Sampling of Observed Hyetographs



































𝐴𝑓 = 𝑉𝑤𝑞 ∗
𝑑𝑓
𝑖 ℎ𝑓 + 𝑑𝑓 𝑡𝑓















TSS 0.1 48 75
TZn 0.1 57 75
TN 0.1 55 23
TP 0.1 19 53
Design Storage Volume (DSV) - runoff depth from IA (in)




TSS 0.23 70 81
TZn 0.23 88 86
TN 0.23 60 27
TP 0.23 35 45
Region 1 GI Cost Estimates
https://www.unh.edu/unhsc/news/ms4-tools
https://www3.epa.gov/region1/npdes/stormwater/ma/green-infrastructure-stormwater-bmp-cost-estimation.pdf
GI Implementation Cost Comparisons
PA NY NH
Actual 250,000.00$ 320,000.00$ 30,000.00$ 
Costs per disconnected acre of IC
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Questions???
